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Background:  To determine functional left ventricular (LV) alterations in adult patients with native or residual coarctation of the aorta (COA), we 
studied patients with unrepaired or residual COA compared to subjects with normal hearts.
Methods:  We studied 25 patients: 15 with hypertensive COA (12m-26y) and 10 controls (24-56y). MR images (ECG gated 1.5/3T) were acquired 
with segmented gradient-echo cine-loop sequences (short/long/rotated axis) to cover the entire LV. In each view, 6 regions were analyzed offline 
by cardiac MR Vector Velocity Imaging (VVI, Siemens). LV myocardial circumferential (circ), longitudinal (long) and radial (rad) strains, twist, and 
untwisting were measured in each subject and compared offline.
Results:  All unrepaired COA patients had altered circ and long strain. Systolic twist was comparable to controls with normal physiology. Controls 
measured a high circ strain (m-21.2% ± 8.4%), counterclockwise twist (m-9.7º ± 3.5º) and diastolic untwisting (m-5.3º ± 2.8º) and low regional 
strain heterogeneity (≤ 20%). Patients with unrepaired COA showed a lower circ strain (m-16.8% ± 8%, p≤ 0.05), comparable systolic twisting 
(m-8.4º ± 1.2º), but lower and prolonged diastolic untwisting (m-1.3º ± 0.6º, ≥550ms, p≤ 0.05). COA patients also showed a higher strain 
heterogeneity (> 30 % p≤ 0.05).
Conclusions:  Variable strain, systolic twist and diastolic untwisting are noted among patients with unrepaired COA, reproducible across different 
wall regions.
